variety of sources, not least, loss of suitable habitat. This chapter describes species that are currently considered members of the subgenus Formica sensu stricto; their evolution, identification, habitat and distribution. The concept of red wood ants as social insects is introduced. The rest of the book will cover reproductive biology and social systems (Chapter 2), population genetics (Chapter 3) and ecology (Chapter 4), colony and species recognition (Chapter 5), interspecific competition (Chapter 6), foraging and interactions with other organisms (Chapters 7 and 8), nutrient cycling (Chapter 9), similarities and differences between North American and Eurasian wood ants (Chapter 10), monitoring and conservation (Chapters 11 and 12) and future research questions (Chapter 13).
Evolution and phylogeny
Diversification of ants (Hymenoptera, Formicidae) began in the early Cretaceous, 115-135 million years before present (MYBP), the subfamily Formicinae appearing around 92 MYBP (Grimaldi and Agosti 2000). Studies on mitochondrial (mt) DNA from across Europe suggest that the F. rufa group separated from other Formica species around 15 MYBP (Goropashnaya et al. 2004b) . Radiation into at least eight Eurasian species probably took place before the end of the Pleistocene (Goropashnaya et al. 2004a ; Figure 1 .1). Hybridisation and subsequent isolation is likely to have produced further species (Nonacs 2006) and may continue to do so; a surprisingly high proportion (c. 60%) of Eurasian species retain the ability to produce fertile hybrids (Seifert and Goropashnaya 2004; Korczyńska et al.2010) .The social organisation of species characterised by highly polygynous societies with large colonial networks, such as F. aquilonia, could be another driving factor promoting speciation (Gyllenstrand 2002) . In these wood ant societies, female (and male) dispersal is very often limited and populations can therefore become isolated over time.
Phylogenetic relationships have been constructed for some, but not all, of the Eurasian species, and care is urged in the interpretation of these (Seifert and Goropashnaya 2004) . At the root of the phylogenetic tree of Eurasian species is the species which gives its name to the species group, F. rufa, together with the closely related F. polyctena (Goropashnaya et al. 2012 ; Figure 1 .1). This implies recent divergence and incomplete lineage sorting between them (Goropashnaya et al. 2004a) . The lack of hiatus in the mtDNA phylogeny, e.g. the mtDNA sequences of these species differ by only 1.3% (Kulmuni et al. 2010) , is consistent with the occurrence of frequent hybridisation between F. rufa and F. polyctena in nature (Seifert 1991; Czechowski 1996). The F. rufa/polyctena clade is believed to have separated from other wood ant species around 490 thousand years before present (TYBP) with the split between F. aquilonia and F. lugubris, taking place around 100 TYBP (Goropashnaya et al. 2003) . The F. pratensis branch separated around 350 TYBP (Goropashnaya et al. 2004b) and is thought to be distinct from all the other core species (Goropashnaya et al. 2004a; Bernasconi et al. 2011) . However, mtDNA evidence suggests a closer association with F. aquilonia, F. paralugubris and F. lugubris (Pamilo et al. 1979; Goropashnaya et al. 2004a ; Figure 1 .1) than any other members of the group. The clade of F. truncorum and F. frontalis forms a third clade. Formica uralensis follows a completely separate phylogenetic lineage, and many have suggested it should be recategorised as a new subgenus (Goropashnaya et al. 2012) . The phylogeny of North American wood ants is currently unknown but these species are believed to represent an older monophyletic lineage, which is a sister group to the Eurasian F. rufa group (see Chapter 10). 
Species identification
Accurate identification of wood ants has been a long-standing problem, yet remains a fundamental prerequisite for any study of ecology and conservation (Figure 1 .2).The taxonomic instability of the subgenus resulting from morphological similarity, high intraspecific variability and the ability of some species to hybridise (Seifert 1999; Seifert and Goropashnaya 2004) or form mixed colonies (Seifert 1991; Czechowski 1996; Seifert et al. 2010 ) has led to much debate, but also much neglect. The species set considered members of the F. rufa group ( undescribed species (Bernasconi et al. 2011; B. Seifert, personal observation, 2014) . Species previously attributed to the North American microgyna group are now considered part of the F. rufa group by some experts at least (Wheeler and Wheeler 1986; see Chapter 10).
Morphology remains the best method of species discrimination but is time consuming and requires much experience. The identification keys provided here are divided into Palearctic and Nearctic species and are based on the external morphology of workers and using multiple discriminant features including characters such as body part measurements, number of setae and hair length.
All seta counts refer only to setae protruding more than 10 µm from the cuticular surface (also known as 'standing' setae). Due to the enormous intraspecific character variation in critical species groups, nest sample means of 3-10 workers should be considered. The data refer to workers with a cephalic head size (CS) of 1.5-2.0 mm. Species groups not belonging to the F. rufa group are keyed to the subgenus level only.
Character definitions CL -maximum cephalic length in median line; the head must be carefully tilted to the position with the true maximum. Excavations of occiput and/or clypeus reduce CL. CW -maximum cephalic width. CS -mean of CL and CW. CUHL -length of longest hair on underside of head (not mean of both sides!). EyeHL -the length of the longest hair on the eyes including minute hairs visible at magnifications ࣙ × 150. In case of curved hairs measure the chord length. MetHL -length of the longest seta on a metapleuro-propodeal surface. This is below a straight reference line that is directed parallel to the straight section of the lower metapleural margin and touches the lower margin of propodeal spiracle. The area of caudal propodeal slope below this line is included but weir hairs at the orifice of the metapleural gland and setae near to the petiolar junction are excluded. Care should be taken to visualise the lateral suture between the meso-and metapleuron; i.e. mean of both sides. mPnHL -mean pronotal hair length.Applied measuring schedule:select one of the longest hairs on dorsal pronotum and calculate the arithmetic mean length of this hair and of its six nearest neighbours. Proprioreceptive setae on anterior pronotal shield are excluded. nCH -unilateral number of standing setae protruding more than 10 µm from head silhouette as seen in full face view.Counting should begin at the level of anterior eye margin and end at the median occiput.
A full depth of focus should be used for counting and the parallax error considered. nCU -unilateral number of standing setae on the underside of the head, as visible in lateral view. nMet -unilateral setae number on the metapleuro-propodeal area (see under MetHL). nPn -unilateral setae number on pronotum.
